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(57)Abstract: 

PURPOSE: To enhance the directivity of the emitted light 
and improve the light emitting efficiency of a fluorescent 
substance by embodying the outside and inside of a front 
glass panel in the form of a prism. 

CONSTITUTION: The outside 3b and inside 3a of a front 
glass panel 3 are processed into the form of a prism, and a 
fluorescent substance 6 and anode 7 are laminated on the 
inside surface 3a. Of those beams of light incident to the 
surface 3b from the surface 3a, the beams incident to the 
surface 3b at an angle within a certain critical value 
penetrate the surface 3b to be emitted in the normal 
direction or near it relative to the front surface of the 
panel 3. When the angle of ioncidence to the surface 3b 
exceeds the critical value, the light is total reflected by the 
surface 3b in the panel 3, reflected repeatedly by the 
surfaces 3a, 3b, and emitted in the certain direction when 
it becomes incident to the surface 3b within the critical 
angle. Because the surface 3a is processed in the form of 
prism, the surfaces of the fluorescent substance 6 can be 

enlarged. This increases the emission light in the normal direction to the lamp front surface, 
improves the directionality, and enhances the light emitting efficiency of the fluorescent 
substance 6. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The flat-surface fluorescent lamp characterized by forming the external surface side of 
said front-windshield panel in the shape of prism in the flat-surface fluorescent lamp with which 
the fluorescent screen was formed in the inside of a front-windshield panel. 
[Claim 2] The flat-surface fluorescent lamp according to claim 1 characterized by forming the 
inside side of a front-windshield panel in the shape of prism. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the flat-surface fluorescent lamp with which the 
flat-surface fluorescent lamp used as the tooth-back light source of a liquid crystal display is 
started, especially the light of the direction of a normal was amplified to the front face of a lamp. 
[0002] 

[Description of the Prior Art] The conventional flat-surface fluorescent lamp is equipped with the 
well-closed container on which the front-windshield panel 3, frame glass 4, and the tooth-back 
glass panel 5 of each other were pasted up with frit glass as shown in the perspective view of 
drawing 4 , and the sectional view of drawing 5 . 

[0003] The laminating of the metal back layer which constitutes a fluorescent substance 6 and an 
anode 7 in order is carried out to the inside side of the front-windshield panel 3. This anode 7 
makes conductors, such as aluminum, adhere by the thin film forming methods, such as vacuum 
evaporations sputtering, and ion plating, and enables it to have impressed high pressure through 
the lead 8. 

[0004] The control electrodes 9 and 10 of the shape of a mesh for controlling an electron beam are 
arranged in parallel, frame glass 4 is pasted with frit glass 11, and these control electrodes 9 and 
10 are being fixed to the space in a well-closed container 1. 

[0005] It is supported by the appearance not curtaining by giving fixed tension with the conductive 
supporters 13a and 13b with which the cathode group 12 which consists of two or more Rhine-like 
cathodes had spring nature between control electrodes 9 and 10 and the tooth-back glass panel 5. 
[0006] Moreover, the back plate 14 which consists of conductive film, such as carbon, is formed in 
the inside of the tooth-back glass panel 5. 

[0007] In this flat-surface fluorescent lamp, an electrical potential difference is applied to the 
cathode group 12 through the flow lead sections 15a and 15b and the conductive supporters 13a 
and 13b, it is warmed by the heater, and an electron beam is emitted. It is equalized with a back 
plate 14, and it is accelerated with the high pressure impressed to the anode 7 of the front- 
windshield panel 3, and this electron beam rushes into a fluorescent substance 6, and carries out 
excitation luminescence of the fluorescent substance 6 while it is controlled by the control 
electrodes 9 and 10 prepared in the upper part of the cathode group 12. 
[0008] 

[Problem(s) to be Solved by the Invention] The light in which outgoing radiation is carried out by 
luminescence of the fluorescent substance 6 of this conventional flat-surface fluorescent lamp is 
the diffused light, and does not have directivity. For this reason, since the light which goes in other 
directions becomes unnecessary when the light of the narrow predetermined include-angle range is 
required like the tooth-back light source of a liquid crystal panel, effectiveness is bad. Moreover, 
since a fluorescent substance 6 is a flat surface, it is disadvantageous, when a limitation is to take 
the large surface area of a fluorescent substance 6, the amount of luminescence is raised and 
effectiveness is raised. 

[0009] The flat-surface fluorescent lamp concerning this invention is made in view of the above- 
mentioned situation, and aims at offering the flat-surface fluorescent lamp it was made to have the 



directivity of outgoing radiation light raised. 
[0010] 

[Means for Solving the Problem] The flat-surface fluorescent lamp of this invention is 
characterized by forming the external surface side of said front-windshield panel in the shape of 
prism in the flat-surface fluorescent lamp with which the fluorescent screen was formed in the 
inside of a front-windshield panel. 

[0011] Furthermore, in order to attain the above-mentioned purpose, it is good to form the inside 

side of a front-windshield panel in the shape of prism. 

[0012] 

[Function] Although the light which carries out incidence by the incident angle within a fixed critical 
angle to external surface among the light which arrived at the external surface of a front- 
windshield panel by processing the external surface side of a front-windshield panel in the shape of 
prism is refracted outside and carries out outgoing radiation at the direction of a normal, or the 
include angle near it to the front face of a front windshield, if the incident angle over external 
surface exceeds a critical angle, outside, in a front windshield, total reflection of the light will be 
carried out and it will be again reflected with the inside or the fluorescent substance of a front 
windshield. And if it comes to carry out incidence by the incident angle within a critical angle to 
external surface while repeating reflection by both sides of a front windshield, outgoing radiation 
will be carried out ahead [ of a front windshield ]. 

[0013] Furthermore, if the inside side of a front windshield is processed in the shape of prism, 
surface area of the fluorescent substance formed in this inside can be made larger than the case 
of a plane inside. 
[0014] 

[Example] It will be as follows if the flat-surface fluorescent lamp concerning one example of this 
invention is concretely explained based on a drawing. 

[0015] As shown in the mimetic diagram of drawing 1 , outside 3b and inside 3a of the front- 
windshield panel 3 of this flat-surface fluorescent lamp are processed in the shape of prism, and a 
laminating is carried out to inside 3b at order by the technique as the conventional example in 
which a fluorescent substance 6 and an anode 7 are the same. 

[0016] In this flat-surface fluorescent lamp, as shown in the explanatory view of drawing 2 and 
drawing 3 , among the light which carries out incidence to outside 3b from the inside 3a side of the 
front-windshield panel 3, as for the light A within a predetermined critical angle, that incident angle 
theta penetrates outside 3b, and outgoing radiation is carried out in the direction of a normal, or 
the direction near it to the front face of a lamp. 

[0017] On the other hand, the light B in which the incident angle theta exceeds a predetermined 
critical angle among the light which carries out incidence to outside 3b from the inside 3a side of 
the front-windshield panel 3 Total reflection is carried out inside the front-windshield panel 3 by 
outside 3b, reflection by other outside 3b and inside 3a is repeated, and soon, if it comes to carry 
out incidence to one part of the outside 3b within a critical angle, outgoing radiation will be carried 
out in the direction of a normal, or the direction near it to the front face of a lamp. Namely, as 
shown in the slash section of drawing 3 , outgoing radiation is carried out in the direction of a 
normal, or the direction near it to the front face of a lamp. Moreover, since the light reflected by 
outside 3b by forming inside 3a of said front-windshield panel in prism reflects irregularly greatly by 
inside 3a, it increases [ the light by which outgoing radiation is carried out in the direction of a 
normal or the direction near it to reentry putting and the front face of a lamp less than at an angle 
of a critical angle to outside 3b ]. 

[0018] Moreover, by forming inside 3a of this front-windshield panel 3 in the shape of prism, that 
surface area becomes larger than projected area, and the surface area of the fluorescent 
substance 2 formed in that inside 3a also becomes large. Therefore, the luminescence area which 
can emit light by electronic inrush becomes large, and can raise luminous efficiency. 
[0019] these explanation is omitted, in order [ that the configuration of others of this flat-surface 
fluorescent lamp, an operation, or effectiveness is the same as that of the above-mentioned 
conventional example ] to come out and to avoid duplication. 
[0020] 



[Effect of the Invention] As explained above, according to the flat-surface fluorescent lamp of this 
invention, by forming the external surface of a front-windshield panel in the shape of prism, the 
light which carries out outgoing radiation in the direction of a normal to the front face of a lamp 
increases, directivity is raised, and the flat-surface fluorescent lamp optimal as the light source for 
which directivity is needed is obtained like the background light source of a liquid crystal display. 
[0021] Furthermore, by forming the inside of a front-windshield panel in the shape of prism, rather 
than the projected area of an inside, area of the fluorescent substance 6 formed in an inside and 
an inside can be enlarged, and the luminous efficiency of a fluorescent substance can be raised. 
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TECHNICAL FIELD 



[Industrial Application] This invention relates to the flat-surface fluorescent lamp with which the 
flat-surface fluorescent lamp used as the tooth-back light source of a liquid crystal display is 
started, especially the light of the direction of a normal was amplified to the front face of a lamp. 
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PRIOR ART 



[Description of the Prior Art] The conventional flat-surface fluorescent lamp is equipped with the 
well-closed container on which the front-windshield panel 3, frame glass 4, and the tooth-back 
glass panel 5 of each other were pasted up with frit glass as shown in the perspective view of 
drawing 4 , and the sectional view of drawing 5 . 

[0003] The laminating of the metal back layer which constitutes a fluorescent substance 6 and an 
anode 7 in order is carried out to the inside side of the front-windshield panel 3. This anode 7 
makes conductors, such as aluminum, adhere by the thin film forming methods, such as vacuum 
evaporationo, sputtering, and ion plating, and enables it to have impressed high pressure through 
the lead 8. 

[0004] The control electrodes 9 and 10 of the shape of a mesh for controlling an electron beam are 
arranged in parallel, frame glass 4 is pasted with frit glass 11, and these control electrodes 9 and 
10 are being fixed to the space in a well-closed container 1. 

[0005] It is supported by the appearance not curtaining by giving fixed tension with the conductive 
supporters 13a and 13b with which the cathode group 12 which consists of two or more Rhine-like 
cathodes had spring nature between control electrodes 9 and 10 and the tooth-back glass panel 5. 
[0006] Moreover, the back plate 14 which consists of conductive film, such as carbon, is formed in 
the inside of the tooth-back glass panel 5. 

[0007] In this flat-surface fluorescent lamp, an electrical potential difference is applied to the 
cathode group 12 through the flow lead sections 15a and 15b and the conductive supporters 13a 
and 13b, it is warmed by the heater, and an electron beam is emitted. It is equalized with a back, 
plate 14, and it is accelerated with the high pressure impressed to the anode 7 of the front- 
windshield panel 3, and this electron beam rushes into a fluorescent substance 6, and carries out 
excitation luminescence of the fluorescent substance 6 while it is controlled by the control 
electrodes 9 and 10 prepared in the upper part of the cathode group 12. 
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EFFECT OF THE INVENTION 

[Effect of the Invention] As explained above, according to the flat-surface fluorescent lamp of this 
invention, by forming the external surface of a front-windshield panel in the shape of prism, the 
light which carries out outgoing radiation in the direction of a normal to the front face of a lamp 
increases, directivity is raised, and the flat-surface fluorescent lamp optimal as the light source for 
which directivity is needed is obtained like the background light source of a liquid crystal display. 
[0021] Furthermore, by forming the inside of a front-windshield panel in the shape of prism, rather 
than the projected area of an inside, area of the fluorescent substance 6 formed in an inside and 
an inside can be enlarged, and the luminous efficiency of a fluorescent substance can be raised. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The light in which outgoing radiation is carried out by 
luminescence of the fluorescent substance 6 of this conventional flat-surface fluorescent lamp is 
the diffused light, and does not have directivity. For this reason, since the light which goes in other 
directions becomes unnecessary when the light of the narrow predetermined include-angle range is 
required like the tooth-back light source of a liquid crystal panel, effectiveness is bad. Moreover, 
since a fluorescent substance 6 is a flat surface, it is disadvantageous, when a limitation is to take 
the large surface area of a fluorescent substance 6, the amount of luminescence is raised and 
effectiveness is raised. 

[0009] The flat-surface fluorescent lamp concerning this invention is made in view of the above- 
mentioned situation, and aims at offering the flat-surface fluorescent lamp it was made to have the 
directivity of outgoing radiation light raised. 
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MEANS 



[Means for Solving the Problem] The flat-surface fluorescent lamp of this invention is 
characterized by forming the external surface side of said front-windshield panel in the shape of 
prism in the flat-surface fluorescent lamp with which the fluorescent screen was formed in the 
inside of a front-windshield panel. 

[001 1] Furthermore, in order to attain the above-mentioned purpose, it is good to form the inside 
side of a front-windshield panel in the shape of prism. 
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OPERATION 



[Function] Although the light which carries out incidence by the incident angle within a fixed critical 
angle to external surface among the light which arrived at the external surface of a front- 
windshield panel by processing the external surface side of a front-windshield panel in the shape of 
prism is refracted outside and carries out outgoing radiation at the direction of a normal, or the 
include angle near it to the front face of a front windshield, if the incident angle over external 
surface exceeds a critical angle, outside, in a front windshield, total reflection of the light will be 
carried out and it will be again reflected with the inside or the fluorescent substance of a front 
windshield. And if it comes to carry out incidence by the incident angle within a critical angle to 
external surface while repeating reflection by both sides of a front windshield, outgoing radiation 
will be carried out ahead [ of a front windshield ]. 

[0013] Furthermore, if the inside side of a front windshield is processed in the shape of prism, 
surface area of the fluorescent substance formed in this inside can be made larger than the case 
of a plane inside. 
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EXAMPLE 



[Example] It will be as follows if the flat-surface fluorescent lamp concerning one example of this 
invention is concretely explained based on a drawing. 

[0015] As shown in the mimetic diagram of drawing 1 , outside 3b and inside 3a of the front- 
windshield panel 3 of this flat-surface fluorescent lamp are processed in the shape of prism, and a 
laminating is carried out to inside 3b at order by the technique as the conventional example in 
which a fluorescent substance 6 and an anode 7 are the same. 

[0016] In this flat-surface fluorescent lamp, as shown in the explanatory view of drawing 2 and 
drawing 3 t among the light which carries out incidence to outside 3b from the inside 3a side of the 
front-windshield panel 3 t as for the light A within a predetermined critical angle, that incident angle 
theta penetrates outside 3b, and outgoing radiation is carried out in the direction of a normal, or 
the direction near it to the front face of a lamp. 

[0017] On the other hand, the light B in which the incident angle theta exceeds a predetermined 
critical angle among the light which carries out incidence to outside 3b from the inside 3a side of 
the front-windshield panel 3 Total reflection is carried out inside the front-windshield panel 3 by 
outside 3b, reflection by other outside 3b and inside 3a is repeated, and soon, if it comes to carry 
out incidence to one part of the outside 3b within a critical angle, outgoing radiation will be carried 
out in the direction of a normal, or the direction near it to the front face of a lamp. Namely, as 
shown in the slash section of drawing 3 , outgoing radiation is carried out in the direction of a 
normal, or the direction near it to the front face of a lamp. Moreover, since the light reflected by 
outside 3b by forming inside 3a of said front-windshield panel in prism reflects irregularly greatly by 
inside 3a, it increases [ the light by which outgoing radiation is carried out in the direction of a 
normal or the direction near it to reentry putting and the front face of a lamp less than at an angle 
of a critical angle to outside 3b ]. 

[0018] Moreover, by forming inside 3a of this front-windshield panel 3 in the shape of prism, that 
surface area becomes larger than projected area, and the surface area of the fluorescent 
substance 2 formed in that inside 3a also becomes large. Therefore, the luminescence area which 
can emit light by electronic inrush becomes large, and can raise luminous efficiency. 
[0019] these explanation is omitted, in order [ that the configuration of others of this flat-surface 
fluorescent lamp, an operation, or effectiveness is the same as that of the above-mentioned 
conventional example ] to come out and to avoid duplication. 
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DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the mimetic diagram of the front-windshield panel of one example of this invention. 

[ Drawing 2] It is the optical-path explanatory view of the flat-surface fluorescent lamp of this 
invention. 

[Drawing 3] It is the explanatory view showing distribution of the direction of outgoing radiation of 
the outgoing radiation light of this invention. 

[Drawing 4] It is the perspective view of the conventional example which will be the requisite for 
this invention. 

[Drawing 5] It is the sectional view of the conventional example which will be the requisite for this 
invention. 

[Description of Notations] 
3 Front Panel 
3a Inside 

3b External surface 

5 Back Panel 

6 Fluorescent Substance 

7 Anode 

9 Ten Mesh-like electrode 
12 Cathode Group 
14 Back Plate 
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